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ABSTRACT 

PURPOSE: To reduce a level in a thin film silicon semiconductor film by a 
method wherein silicon nitride films are formed in such a way as to cover a 
gate insulating film and a gate electrode and one or more kinds of ions 
selected from among hydrogen, fluorine and chlorine ions are implanted in 
an active layer via the gate insulating film and the silicon nitride films. 
CONSTITUTION: An active layer 12, a gate insulating film (a silicon oxide 
film) 13 and a gate electrode 14 are formed in order on an insulating 
substrate (such as, a glass substrate) 11 and silicon nitride films 22 and 
23 are formed in such a way as to cover the film 13 and the electrode 14. 
Then, after one or more kinds of ions selected from among hydrogen, 
fluorine and chlorine ions are implanted in the layer 12 via the film 13 
and the films 22 and 23, the whole is subjected to heating treatment. 
Thereby, unpaired bonds in a silicon semiconductor film can be made to 
neutralize and a level in the interior of the silicon semiconductor film 
can be decreased. 
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S6K«JKbT»ttJIrt©^>l*ilS 

hffltT?»**{ta*l!t©»fiKWK:**fl:7r:-;i/ 

t, **©J8W*RF<*ritt"r*c:tJi«T**. £©l 
S(C*5^T. tt<12 0£2 1 £©3>^57 h*— 
feoT**tfiSteJi + fc:jiAU gfl-»©*3tSfo&«fTto 

[0 0 5 2] B 7 l:*«16Wl:*Ufci8i:«k L 
f;TFT©M (A) i. ***«!HC*r«lric»C*SV» 
T. 7k3R-f*>©ffiX*ffto&rfcfP«UfcTFTt© 
#14 (B) iSSt. H7*lifttt9!&a*fcJ;'3K:, * 
3IM0iJIcSbAc7K^<^->aA : &fT : 5^i:lcJ:oT, O 
FF«*©««**^Tf#*. Z\tlit, 1&M*><Dft 

fflj-ckoT. stts^tcfe^^a^©^^^^ (^> 
yu>y*>K) stat^ci^ft, •^©^tic.t 

ol, U-^*8K (OFF«tfft) ©BHttta^K^* 

[0053] c^ssm 2 d ^mm&nt, y-r h«s©^ 

rit»fc£fl5Ss3fiR©»fi!6£fT&lr». *©»fc V-X/ h* 

U-T >««»j«©fci&©^*E«K*>©j9EA*fi ; a:^, 
[0 0 5 4] 0 2{C**JfS0iJ©fP®Xg<£:l5iBJ-r^o El 
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t^SSi:LTJ-z>^7 0 5 9#77.S1££ffl^ 
£„ #^X»1K1 l±{3Tffi^ (El^ti-r) £L 

T»fl:a3BBl*2 0 0 0 k<DmZ\Z7.rtv ?mz&-z>T 

[0055] *c#asa$i^y7X7cvDSiit 

liMJE^C VDSlCioT 1 0 0 0 ACDJP$lC^fig-T 

a 6 k: tt-tn 6 &ffi*£:bi£fc2FS led; 0 > # 

[0 0 5 6] TFT©fift£Jf <fcLTi&g££*l-5 

4feUK£ttSSfc]iXl|g 1 3 £ 1 0 0 0 A©fS CX/t 
y^j*CJ:-3TriEBl-r*. (B2 (A) ) 
[0 0 5 7] jfcK7^5 — C7AS3EJSE»tT*BI*5 0 

0 0A©fSKil»ST»)St5. i©7Jl'S-!)A* 

±is»fr*»»T«iisanfcy-i' hen 4©^n: 

B*flS*li 1 5 £JBrieT*. ^©lEttI15H 0JA« 
2 0 0 0 A©jp£f;:j£fi£$*a<5„ 

[0058] fc*y-r hmn£, «&©£*«»■<»¥*# 

[0 0 5 9] ^{C^kg^2 3Sr->5><tT>^:^T 
i*B»il/fc^5X7CVDftTl 0 0 0 AOJP^fC 
#j£-TS. (02 (B) ) 

[0 0 6 0] fLTP m) -f ^>©aA*fT^», 1 6 

1 1 8-e*sn*iB«icp ; f *>*ftA-r*. d©i*s, 

f ftii 1 5iMii2 3tjJ»VWt&D. 10 

(fctfT**. (02 (C) ) 
[0 0 6 1] &45. **M«?0(C*5^Ttt, uOIgll* 
HT, P-f ;t>£&AL;t©T, fgfiELfcT FTteN^ 

[0 0 6 2] 'A\Z, (C) ©IgTaA^ftAcP-f 

Siti&iCl/— if— ft©!»ilt£<fcS7K— Jl^fT?. d d 
m KrFl^yVU— !f-€rffll>, 100~300 
mJ/cm2 ©/W— SKT 1 ~&->a y h©RS#t£fT 
5. d©IDgfr45^T, U— tf— 3t©RB»trai^»C3 0 
0fiSflr©Hnj»Sfifffl-r*Cl4:»43a*WT?*5. d?L 
t. V-X/HH>®% 16/l8S^5It*«T 

[0 0 6 3] ^*±tB7--;i/xg«, msb©**^© 

[0 0 6 4] *t**-f*>©aA*fftt^. StiH^ 



ffiA*#ttEilT©i0T*5. (0 2 (D) ) 
JjPiSttJE : 4 0 K e V 
K— X* : 1 x 1 0 16cm-2 

[0065] nmtttiugi 9 tLxmt&mmz 

8 0 0 OASKOSSKTEOSSEfitLfc^XT 
SSBtOJdaRfcfcHTtt. MiSg^3 5 0gBlT<!:t5 

ii^BT»5. ^nn (B) ©xgicaA^nfc 

*^<;t>©i»££E$<*fca6T£-5. 

[0 0 6 6] Jfcfc, gB^©Ac«6©^Wlt/t^-->y=& 
ff ^. ~^ A£7ite:7 JUS ^ A £{&©<&/!£© 

*MK*fflV>T. ttS2 0 t 2 1 t^r^fig-r^). S&fc 

(02 (E) ) 

[0 0 6 7] ^L.T*f£lC, SJEW^^H^l+fCiSVi 
T. 200~450 m<DM.m-V 1 P B ^©**^Tr:— )V 

(b> ©i«-e-f*>ttA3ftfc*3R*stt0i*ifcai; 

[0 0 6 8] iMMMZ} *£tt0!ltt. ffittittV h 

kims t. ©^®t3 «t«-€-©ifi»i3*tt* h 5 v -/^xm 
*M>pz^z>£o\zi,tzm-z&z>. m 3 \z*mmm<Dft 
Biit^t. T*KT**»fta*«3W2 o o 
oA©»sfc»ricsnTVi*^f^xaE«*ffl3a-r*. d 

dT«n-->^7 0 5 9^77SSSfflHl!. 
[0 0 6 9] TttKOTBricSftfc#5X3S«l 1 ±K# 
Hiia3RK*^7X^CVDffiSfcf4«ffiJ|l|CVDffiK 
ioTl 0 0 0 A©iP$lC^T-5. 
ttU--y-ft£j&tt3&5t©J»#, *6tll*ft66fi* 

[0 0 7 0] TFTOgttltLT^tSnS 

Mmzm&&mmmz^?-->ifLis&mi 2*% 

©aA€:ffP<. (0 3 (A) ) 
JPiSWJE : 4 0 K e V 
h*-X» : 1 x l Ol6cm"2 

[0 0 7 1] JbC-f ^>ffiA?rfTPd<i:lC e toT, fStt 

ii2, mz=r>?*)\,w*f&m.t$.ii7^ \-mmmt(DRw 

43 J:£PE-©jfi^tC43tf£ h 5 y y^HS*«^a-&* d 
t«*T*-S. d©-f*>&A©3S*&a&l;:»«i>*fc«> 

fc. **-f*>©aAi;*sw*«!»jiie*»ttJHi 2t 

dttt^gdTSS. d© e t^{cT'5di e toT. 7jc^-f 
*>£aA-f£d£:©x>)SI£?&ttJBl 2«ty-f htelMR 
£ © ^® 45 <fc Zf-t Oi&m IZ 45 ^ T m Z> d <h ifiX # -5 . 
[0 0 7 2] #»C7Jl/5z:£A£3E>£#<h-f-5flil£5 0 
0 0 A©Jl$ICil^teT^^T-5. d©7;L-5Z!9A^ 
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2 0 0 0 A©/P£{;:^fi££tl£„ 
[0 0 7 3] fbTP ($) -f *>CDttA*fTVs. 1 6 
<h 1 8T'tr:£ftZ>ffimzP-i*>$:&A-?2>o £©PS, 
tftttll 5i:SftiS12 3iA<7X?iftO, 10 

<hrt*T#£. (0 3 (C) ) 

[0 0 7 4] iilT. *m-1*><D&\$:ft 5. <{*> 
aA*ft«^TO310T^-5,, (El 3 (D) ) 
MTMnB. : 4 0 K e V 
b'-X» : 2 X 1 0 16cm-2 

[0 0 7 5] (C) £J;tf (D) ©IST?&AS 

nfcp-f *><Dmmt£* <o ©rat 
* w- * p -r * >a xm w- - v * gitt a ■& & & 

It KrFl+y^lz-tf-^iK 100~3 0 0m 

j/cm2 <nnv— SSt i ~$c->a hoflglt*ff 

5„ HOIgJC*t»T. I/— if— 36©JHS#£I^ISK:3 0 

■a-r) 

[0 0 7 6] ±E7n-;Hgtt. iffliEoatfl^CJIMf 
«fc 5 R T A *»inJR»C <fc 3 1) ©T <b <fc 
[0 0 7 7] ffi©£ttOT£FHf^J||igieiro©£ 

0A££tt7;U$:^A<fcffi©£JSi:©#ilM£ffl^>fc 
«H©J§^ *ffi©***H»*K:6ttSiI]*tf&3«rfT 
5 d ihlCcfc 0 T F T 

[0 0 7 8] C*SS^J4] TFTfflffSl 

[0 0 7 9] 0 4t3*SIM0iJCDf^MXS$r*-r. #*iS 

^©SffitCTFT^fiTt -50iJ£*T. ff. 
*1 1 tLT. a-->i/7 0 5 9#7X£JS;lrf'5o 
*LT*©*Bn;:TiftK££*BMbasMB (H*i*r) 
SrX/V>^j£icJ;0 2 0 0 0 A©if aJC^fiETS. 

MSiii^T'^XTcvDSifcisiiffiicvDS 
laotioooArof^cMt^ *lt*pj»** 

[0 0 8 0] TFT©ffittJf irLTi&^iatl-S 

»ttK*sffltt:a*«t£A*-.=>yu @4 (a) ©1 
[0081] ^tcy-r vtm&£te*mcsmvk 1 3 £ 

1 0 0 0 A©JJP SKJ&jsRTS. fLT, 7 



i»-=>f mi 4 6**T4. seems 
*j«sn&y>r hen 4©«HfcRfls«jJii 5tM 

:©ittI15(J, 0«*.tf2 0 0 0A©J*£i;: 

y-f MSI 4©fllffitCT^^*«»W-6tifc»i:ft0. 

hy-f h«**Jgj«-r*ilt*«T**. (04 

(B) ) 

[0 0 8 2] ftfey-f httH£. «©&«**»*¥»# 

*m. s&Ktt*n&©«jp#*g£4rc*j5fc-r*©T 

[0 0 8 3] ^-IxTP <*) -f ^->©aA€ffV», 1 6 
i: 1 8T^n5l*l:P-ft>f ttAtS. d©B#. 
tttll 5#VX?£&?K 1 0T-^£ft3g&#£:* 
7 -fey h^r-f H«tUTK»4ui««TS«. 

[0 0 8 4] &$3, **Jfi«fc:i5lr*Ttt, £©IgK:fc 

[0 0 8 5] **-<*>S:-f*>H-i;>y*K 
«toT. T8B©£ftTgto£lgM£^LT&Air£o 

(04 (B) ) 
ADi§«JI : 3 5 K e V 
K— X» : 1 x 1 0 16 c m -2 

[0 0 8 6] Z\Z.X\ K— K>^ftSfflt»S© 

tt. -?-©£Stt©it5V^£>T&-5„ *^-f^->^ffiA-r 

[0 0 8 7] jfcfc, (B) ©ig-eaAanfcp-f *> 
6t**-f *>©ett©fc»«cu— if— 3tt©fli»t:j:a 

T--JU^fTPo KrFX*y7l/-f-^ 
ffll/i. 100~3 0 0mJ/cm2 0/^-ggTl~ 
&->a v h©JK»*ff5. ^OUCfiUT, U— tf- 
3t©iH»tra«fC3 0 0SeS©iP!^5r#fffl-r^)-i:« 
^SMT^S. CSUTV-X/Kl'-f 16/ 
18S»fST5ut««T*5. Sfcra^fKSSSE^WK 
^r*;HB(flc<B«l 7*»»ricStl*. S&fc&ASnfc 

[0 0 8 8] u— *f— 3t©«ai*©«fo o ic. *n 

tFI»©aot. «A«*^3t*RaitU7r:-JU*fT5© 

a*»ctt»iRana^©T. a^©^$riiww»cj!)D^T 

C©J:"5JS*^3tt*fflv»fcliPJftl4. R 
TA (5tfy K • It- • 7——)V) t=t(itlT^ 
-5. *fck-^*K«t*iOl»#a*fflt»T, 7=-;P€r 
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[0 0 8 9] 'A\ZQ.A2 ntz*m-( Hr>ififSLU 7.^13. 
o \Z?Z>tztb<Dn>) TiiLTltt^tM 

X7C VD^ICJ; 0. lOOOA0S^f3fiEt5>. C 
©SMtti*Bttt. S i3 N 4 - x (-0.3 ^x^l) 
(04 (C) ) 

[0 0 9 0] /N*U7ST'^-&^ba^M2 3£J£firt3 

So 

[0091] jingteiMRi 9iLx^ta^^ 

8 0 0 0 ASS©JS£tCTEOS£J^£l-£Lfc:/^X*V 
CVDSTWtl.. £©:/5;CVCVDi£T©^t;3£ 

*Bt©j*BtK*jir»-ni, immu&zz 5 ogerF. 

L<«3 0 0S~ 3 5 0g©SSTfT-5CiJ&^ST* 
-5. Cftfi, (B) Ol8TaxSnfc*SR-f*>©(B 

SOT, £©iefc*»****©«K£6&<C.!:a*T* 

[0 0 9 2] Jfcfc. m%k<Dtz#>V>nmrtrt-5>—->if$: 

£-Jffil£fflv>T, tS2 0t2itW1"5. £<=>{;: 
7 7"f^3-hl!ttUTaEft;a*Bt2 2£l 0 0 0~ 
5 0 0 OA, #JxJ;f3 0 0 0 AcOJPSCJBjEfc-rS. CI© 

^tufc^xvcvDSSfflnntfin. 

[0 0 9 3] AfttcKStl. SE*, 7»=f >*fctt^\U ^ 

S. ^5l/TTFT6^fiSt4. (B4 (D) ) 
[0 0 9 4] C3SJfc«5] P^^USIT 
FTtNf+**STFTiSfiiIl:ifjiLfcTFT 

(c/TFTtnj) ©ei&TK-r. b 5 iz^mmmcom 

fcT»«ttbTKfl:SiliK5 0 2^2 0 0 0 A©ff$tC 
LPCVDftiaoI. 1 0 0 0 ACDJP 

-rasjKBUfeJBBfc-r*. ;i©&*flH£/v-->^u « 

[0 0 9 5] ^icy-f h*68U&5 04&1 0 0 0.A©JP 
S('7-;i/5r.^A&±fiE»iT-5SK^ 5 0 0 0 A©JP 



I5 0 6i5 0 7 &&l&-$-Z>o 5 0 6 TS£ft*y-f h 
fl&ffi«N^**Jl/STFT©y-f hilT«&!5< 50 7 

■pssftsy-r hfgtiPft^i'STFToy-r h* 

[0 0 9 6] CCTS5i?75U~5%^^nfcX5 L l/> 
^'Ja-Jl/^ + iriS^Ty'f hH&5 0 6 £5 0 7 <h 
*»S£bT» HMIKfttfr^ SttI5 0 8, 5 0 

9 &wf&? *. c: (Dmtvomvmz « 2000 Aist 

^©Kfl;*^©^ #«©*»&*<:*>& AIS 

[0097] #fc#*-f *>\zntz>)V)Tmizvxm 
m-rz&itukmms 105200 oA©jpst»jsrr 

*. f l/T, -S©TFT«$n5lli51/yXh 
5 1 lT'VX^LT'J > (P) -f*>*ffiA-r*. C5 
bt^S*5 12. 5 16S»DSt5. £©*»M& 
M«512t51 6 / H W 

SfcPIB#(C^-7-fe-y Nffi*£5 13,51 5A»»ric3n 
■5. *fcl^«fR:^1r*;i'»JS8«*5 1 4*»»J«SnS. 
[0 0 9 8] K\ZVV7, h 5 1 1 2:^0 *CU > 

(P) -f ^->^aA$tlfegP^©TFT^5U'v f X h 
(IH^-frf) T'VT^U #D> (B) -T4->©aA5r 
ff5. 7-X/KK>I«5 17. 5 2 

1. *7t»;hy-f h««5 1 8, 5 2 0, 
fi£®i£5 1 9j&*#ricSft*. 
[0 0 9 9] #KU^.X h<£rH9R*#. 05 (B) tC^ 

nvrm-z&zmmmms 1 o^lt, e 
ttWMHcSEAsn*. 

[0 10 0] tf-5t*fctt3a3t©flattlC«i:*iS 

[0 10 1] #fcBFp1*eig:Bl5 2 2 5^5X70 VDffi 

JOTFT (0®fe(BiJ©TFT) TftSNTFTOy- 
XtfcttKH>fl5 2 3t, MfflTFT (SS* 
fflfflTFT) P T FT© h* K >S fcav-7i 

i5 2 5t, 2 0©TFT©— yj©tfi7J©*iIStS5 2 
4 t*»fiJtTS. 

[0102] mmz^mnmn.^izi5^r 3 5 os©sp 

gntTFT (C/TFT) 5^5, 
[0103] (JISS0iJ 6) Effete:. 1^7X11 
±i:T-fX7"l/-iii^. CPU. /tU-STStttbfc 

To ATj^-ht^, n«W>&AA*nfcfi§ 

^tV 7v h U £X/t*;P©4*tel;:£fc-lJ:TAaffiMt«f 
^ffilETSfcSbW/Wl/tCH*©*^'; — T&S. It 
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B*#HH©H3liKJt^Tlit^«£fc:tt, •€■© 
■*K:J:0*€r£«^fc2loT\ JiB©Hi|l£|s! CWZ> 
£ <h 35: -5 <fc 5 iC 1" -5 t> © X & £ . 
[0 10 4] C PUi/tU- «S^CD=I>lfaL— ?<D 

[0 10 5] *Hifg«SJlC*5^Tffl^e>tl-5TFT«, * 

[0106] [*J60iJ 7 ] 1 T'tk L 

fc**-ft>aA©l8t*^T. **©-f:*>-Z?tt& 
<. 7y*«)-f si->£&A"r**'&©0!IT**. 

-7vmJ3^tz\%.m7y\tim (S i F 4 ) SfliU*. 
£fc&«HSgte. »tt»£y< Mft»R£©#iBifi<&fc 

JE : 6 OKe V K-;C* : 1 X 1 0 16 c m -2 

[0107] mmm s i ^mmm\t. mmm 1 l 

>©&A£fr5o ZdTftt, K-tf>^^XiLT^ 
£fc&*HSStt. JSttSty-Y hifcftitM 
i©5H5itt«fcfc*«fc3fc-rs. «TfcJi#«fc*#« 

JPiSmff : 6 0 K e V 
K-XS : 1 x l 0 16 c m-2 

[%aj©^*] afta*K*^LTa**#«:Blt»L 
T**-f *>©£A£fT SCtfcJ^T, 3Sjt¥*»#M 

«friirtffi©*Pffi*«^sii-4ii:*«-e€r*. *fc*stf 

•f*>©ffiA*fTt>it¥*#Bl*fflt»T. TFT^S. 
tiCtT. iSHtttt£*rr*TFTfc».5Ei:j8*T?S 
S. 

[EM©ffi*/j:iaBj] 

[01] HMS«©ff«lS*Sr. 

[0 2] £J6W©tts«ie&*-r. 



[03] ms^wf^isie^^-r. 

[04] *6fi$!i©«5j9ifi£s-r. 

[05] *ig^j©f^sjie^^-ro 

[0 6] #ug#i©f£Ki«£^-r. 

[0 7] *M0iJT-fPSLfcTFT©W14^^-r. 

[0 8] j£A$nt*SK*>©lIt»*tjSt. 
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